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PROBLEM TO BE SOLVED: To enhance the energy quantity of a lithium secondary battery and 
also enhance the cycle life. 

SOLUTION: In a nonaqueous secondary battery comprising a positive electrode having a 
positive electrode active material, a negative electrode having a negative electrode material, and 
a nonaqueous electrolyte as components, the positive electrode active material consists of a 
lithium-containing transition metal oxide, the negative electrode material consists of a silicon- 
containing compound capable of inserting and releasing lithium, and the current collector of the 
negative electrode consists of a metal support body which has an average roughness of 0.03 |^m 
or more and 1 jam or less and a thickness of 5 jam or more and 100 fim or less. 
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is-h %m&*. ^v-^mfti-. *y r^y 

fi. #y r^y /i-m, tfy r^y /^Na , #y t^/u 
/i^ — /i^ #?y t^^t°a y k zKy y a^t^: 
^^^^^S^^w^^y -e-, tfy tr=/i^ 

d!)K, JKy 7^h ^/l^nnxfl/y, 7 y \U£ ~ 
!) fy, rh77DPxf i/y-^drf7PD7 P Dt°l/ 

/Hy :/nt: 0 i^>% xfi/y-T'pt'i/y-i/xy^ 
— /tfy -v — ( E P DM) , X/UfclsikE P DM, 7$}) tr 
=;i/7t^-/^l % ^ f ;^ y u-h , 2 

( > y ^m^-^v-^-T? y nxih y yu^m^ 

y e-n/ux^r/i'M^, ^ is i/^>&m 
r^y u^h y /i—y^ ;#y y 

^-^ri/K, 4?y ^^vi^y $u?^ffim. tfv ^—t- 

^y ^*7vn*f/t, y^y-^mm, ^^->mm 

^(D^-^/Ui/B >-( 7"ry?*) I/Mil*-* 

>*my%>^ t tfajsw. w-#y r^y /h^x^tvu 
^zmMM&mmcDi&mmb^xn, 2-30 

£<K S 3-2 0ti%»ilt\ 

tt5 MOO %^SftLV>*S, £ < (- > 5-9 0 

saiSH^jfa^osp^^r^fi, 0 . 0 1 j*m 

~4 0 um*S#£LV\i t < 0 . 0 3 -5 /zm^ 

[0021] jmse-ci*, ^--f mik&tot mmwit&vo 



C £ ^-C^5o ^ftttKli, $5fflBg6 2-122066 
■§\ #^¥2 -6 6 8 5 6 1^3 -2 4 5 4 7 3 ^ 

R**f», *5pM¥5 -2 9 0 8 4 4 4HH8K1E«0>^*& 

Ai^m^^#f, ^^Bg6 3 -2 4 5 5 5 ^ 
|5]6 3 -1 3 2 8 2 ^ P6 3 -5 8 7 6 3 4§\ 
6-212617 »&«^|BttO«flAAR9Rtm. 1# 

-1 8 2 6 6 4 ^m^m<omm^imm^2 

4 0 0 ^jg^6aKT*Pf^^$nfc*t3|SF-T?*>9 , t>> 
<om&<D0 0 2 ffi{CtB^-r^X^lHl$Ff(Dt 0 ->>$:^o^ 
£h «l#^¥5 -3 0 7 9 5 7 f, (^5 -3 0 7 9 5 8 

^7 -8 5 8 6 2 ^ f^8 -3 1 5 8 2 0 

3fSf> #PW6 -8 4 5 1 6 -8*^(C|EifeOOSa^$rW-t- 

^wiig, r^y p^hy yntf/ig. y/^y /i^r^a— /u 
TK^n^^tp^y 7tym/^^ 
**tf*»«r**f5wt «st?#5o ^ ^ td. mmmt^x 
©**«turi4, i»KJ8&i&. &i)t#tmrp\ ±«im&* 

fil^Aill&W7 77^hI, rtfi/yT- 
^-/K fi&^R, yyy^-xtf y^, #y r-fe^*^ 

[ 0 0 2 2 ] i < #H?5 -1 8 2 6 6 4 ^^(^ 

ttn. $4 x*-<DM#;<Di%mttn. tut* ^7x- 

fc»#*Lv\ a-&Jttt, 7*><*^l:MLt, 2 0 
0 0 If%^TW*lV\ ^f)[Cl 0-1 0 0 0 11 
t) L < . 20-5 00 **%3ftSWJr#4 u 

^oNi.Cu.Ag.Fe * L^ 0 

[ 0 0 2 3 ] ^^«^4toA«*tno%tttt«iB^ It 
tt, #AAfcm-C#sy ^^^ir ^-f *W-T-©itS:L i x 

5 i -C^^t # , x =0 -4 . 2 jW8P*LV\ 

^yv*A*A«:«**ftbfc**, x =0 ~3 . 7 

x =4 . 2 -ei*, aimffi^r^^r , o . ovt^a 
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<Z>l£*tL, x =3 . 7 -Vits mo . 0 5 Vt'feofc 0 C 

<ot%, mmfomnmm^mtx, . o. ov^m^ro^ 

L-CiSO . 5V(^y A&jl) ^i£^^±H^^m& 
j&tmbtlZV)^]^^ 0 . 0 5 VJ^± > t < ICO . 0 

8 V £X±( x =3 . 6 ) Tti, #*J0 . 4 V Jd^«EE* 

[ 0 0 2 4 ] ^r>f ^b^W^MIt^ft oo, ^ 

[0025] *&wx~te, &m$mt it, ^mm<o^r 

I^bWi, y y ^A^&fc^y ^-^ju 

&#A#ctij-et ^ fbi^t la^^-frs r t a*-c# s 0 
[0026] *^•cfflv^e>i^6iE1fi*^^s^tty A-g- 

^»^&JSgtftt&-C&So #f*L<iiTi , V N Cr , 
Mn, Fe, Co, Ni , Mo, Wj&>k StfjftS 4>&< 

smtfcot, y ^ j±t m&&m<D^^\t&o . 

3 7bM2 . 2 <D\k&*fo-QthZ>* i!!)»*l<lt V. C 
r , Mn, Fe, Co, Ni iSt* 4>&< £ 1» 1 

2. 2 <D4k&yox*hz> 0 ^^±aT#^iMi 

1- ^13 0 ^e/U/*— - fei^h mffi&mMX'Al , Ga , I 
n, Ge, Sn, Pb, Sb, Bi ,Si ,P,B fti* 

xtL i X M0 2 ( M = C o , Ni ,Fe, Mn x =0 — 
1.2), £fcfiL i y N 2 04 ( N =Mn y =0 — 

i m&m^&zt&z. z>£uv\, ^a^Kta, Li xc 

0O2, Li xNi O2, Li x Mn O 2 , Li x C o 
aNi 1-a02, Li xCobVuOz, Li xCo 
bFe i-b02, Li xMn 204, Li xMncCo 

2- c O 4 , Li x Mn c N i 2-c O 4 , Li x Mn c V 
2-c04, Li x Mn cFe 2-cC>4 ( :: T'x =0 . 

0 2-1. 2 , a =0 . 1 — 0 . 9 , b =0 . 8 — 0 . 

9 8 , c =1 . 6 — 1 . 9 6 , z =2 . 0 1-2. 3 ) 

Tte, Li XC0O2, Li xNi O2, Li xMn O 
2, Li xCoaNi i-a02, Li xMn 204, L 

1 xCobV^Oz(x=0. 02—1. 2, a = 

0 . 1 — 0 . 9 , b =0 . 9 — 0 . 9 8, z =2. 0 1 

-2.3) tfhtTbtiZo **5x <om&%»nmtetii<D 
[0027] *»w-cfflv^jEaifg*Ktt, y ^*.Mfc 



V\, «#O&0>3Mm, 4$Hf]¥6 -6 0, 8 6 7 ^-(7)113: 
&3 5 , #^¥7 -1 4, 5 7 9 ^{CfB^ tlX& 

<tLTte, v^*>j±&m. y^A^&^^y^* 
[0028] *&w^m^ziEmmm'K<D¥-tiomtt<< 

XteW£|E££*bfcV^ 0 . 1-5 0 /im«L 
V\> 0 . 5 — 3 0 ym^tWW^ 5 %^Jir^6 
:H«LV\ ^3 vmSlT<Dffi.*m<D&*bZftm 
&±ftffi<Dl 8 %£JlT-e*>5 , ^Ol 5 MmtA±2 5 
m&T<DfiL*m<n 8 %mTT* 

tl^V^S, BETfeTO. 0 1 -5 0 mVg *S#*L 
< , m^0 . 2 mVg -1 mVg W^t^o £fcIEf£ 
JS*&»5 g ^^@7Kl 0 0 ml lC»**Ufc^FO±S^» 

(Dp Hi: L T(i7 J^_hi 2 &T^»*LV\ 
[ 0 0 2 9 ] *|S^jEffi^«S:^Jc:J:o-C#54i 
£\ j&j&UBtk lt{15 0 0 —1 5 0 0 tt?*>5ifc# 
0*U< , £&K#£L< 1*7 0 0 -1 2 0 0 'CT'fc 
«9 , 1#I^*L< tt7 5 0 -1 0 0 0 tTfcS, 

6-20 mmxfot) , «fi:»4i< ti6 -1 5 Mfmxfr 

[00303 *»w<o^»i*c«ffi$tL5*«#jtt, mm 
z tiiznmz&\,*x mz. £ tt^ttBmmt 

WX$>ti&toxh£\<\ WWLttt, ttKilfi. at 
?s V—'*;\'-?yy?m<D*—^7yy#M. T*~7 

>>^, ^y r-t^*o«**r», ^Ji^t^^mw 

ffl^^-b»*uv\ ^tL^^^r-fi, 7yyr4Y*?Ji 
— ^V^7'>^^/HF*L< , tt-^w*****. 0 . 01 
/imJ^Lh, 2 0 ^mTO^K ,0.02 ymW 
±,10 tx rnVXTto^ftk*) $f*L^ 0 
■CfflV^ftVNL, 2 W^±£r0MLTt>«fcV^ 
6^^, 7 tf l/y ^7 y ^ ^ -iffy ^7 y ^ i 
k, 1-15 mnO»»at^tr#ffl-r*fc#*bv^ * 
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fifl:%r^5 ^ t t>w* u < , m^2 -3 
yyy^h -Cti, 3-2 0 ^ i: fc&lzfrt. 

[0 0 3 1 ] ^B^-c^m^^J$r^i-^>fc^^^ 

yun— t K o 3r>^^/ui?ywn — 7, , tKn^r^ 

tf?y T^y /VgfcNa , tfy t^yi/7xy-;K = 
^vUji— 7Vl<\ #y fcf ~/V7>Vzi — /U, tf?y bf — A' 

t"ny k>\ tfy r^y K, ^Ut Kn^>( 

T^y u-h , 
TK^ti^y , Tjfy t'^/u^ ny K , #V "rY >v 

nnm^u:^ #y -7y\\L\? — y , rh 77unx 
f 1/ y - ^ f 7 □ o k' 1/ y M^^, fc* ~y 
7n7-fK — Tb 77HD ^i^u > — ^3rlJ-:7 n n 

tv^M^, *Ky m^i^v, ?j?y /atvy, m^- 
yy-rntvy-^xy^^ij epdm) , 

*/Ufr>-ikEP DM, #y K'-sl-T'tP—sl'ffim, 

^co( r^y /utt^^/ufc-gMrt-sc r 

yi/-T? y n - h y /isjtm^fc, \f~;UT±T~-h *&<D 
f*\ xfuy-^v^xy^i^ r^y n^H y 

-^v^v^^^ ^yy^v^^^, wi/y^ 
a, ^^^=ta x tfy ji^-u^^-^^k , ^y ^*tvu 
#y ^u-^^wjig, *y ^—r^y tuf^mm, # 
y #-#*-h #y tuf^mm^ ^y ^*^/M$tjm, 

#>>^ ^/Mz^n — , ^rh7 7^nxfu 

#jf* , tk \c &m u t> <d z m v ^ <r> u 

< , ftWfc*¥<T)1gL z f-<D¥-&}V<< X^0 .01—5 /im(7) 
t>oo£/Bv>6<7)^J:9 £?£L< ,0.05—1 /im<Dt> 

-3 0 tf%Wtl< , -1 0 Ii%^^L 

[ 0 0 3 2 ] 5fcJS3Jtt, «^ixfemft!l^*3V^T, 



Wt5 0 ^y 7"ot», #y a^Wj^o 

[ 0 0 3 3 ] 2fe^*|gW^*5Jt6IEAmffiiO*fife^oV^ 
«flt( *>L< ^^^) ^®^2 iWK^ott 

[0 0 3 4 ] »aiJittjEftSffi<D^*yhtijEftmffiO 

zzt&mtii,^* i%mm&s '>4<tt>iw»e)4 

MllcttHSIft^W^tta . 5 Sft%A^-h. 9 6 
fi%WT^l< , 5 fi£%^±, 9 5 fiS%J^T 
as«fci9 »*L< , 10 lf%a±, 9 3 li%^T^# 

[0 0 3 5] *^Wtt©W«tt*fc-W: LTIi, ^m, ^ 
MlftM. MMt, M*aKli. *-^7^^I 

^mtfeft^o^-e, r^y ^m^icy ^^a^^si^ 

^i: UT«, 5 XI 0 9 fl - m£JLT^#*LV^ 0 

[0 0 3 6 ] 4feJR»5|ct ITIt y ^ J*t (D&fc&tf 

< , AfrWJcw:, ^> =y^-/K ^> ? & J* ^ ^ey 
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5>oA:JR»5lc(Z)^tt, tttt, »«©V^fii 

Tt> J:< . S^C^o . 0 2 jim«±, 2 0 /tmOT 
#*L< , 0 . 1 AimJ^±, 1 0 »m&>T&£9 L 

& tea rkibv^ ns *©»j^ffl^?> ns 0 

[ 0 0 3 8 ] *»ttfcW«tt*»fe3fcV^^»tt«^ 
Ltlt ^nVtf>$M£;k, Si C. »kr/U5 

m+<Do . o i m&s±. i o ^jlutt^ t 

[ 0 0 3 9 ] IE( A) tOMMis — h tt3E( A) ffiO^ftJ 

») *5«t^m^^L, &*#]( ttf/l»f*Oir;*'< 
>^3 ^*fctt:r-?vv^3 >"*fc£>fc<£>) , *5«tU!^fiJ:^ 

&V\, #tMK<Dp Htt*«"Ctt5 -1 0 , jE«-ett7 - 
1 2 

[ 0 0 4 0 ] ^tt«4r0^fe-CfT9 - t 3ftSW*5 

— -r^ym, =^?*h /u— v^a *9>fK 

Wfc»*LV\, 0 . 1—10 0 m/^COi&g-C 

ftjft^aEfii^ ttfc^JSiTl 0-1 00 0 /zm-CfeSo ft 

m^&&<mMo^/mcj; ^ «&« % ^ns, ::*x 
So &.&m.m*8 0-350 x:<Dnam&fr*i,< , 

1 0 0 -2 6 0 TC«>ttll^#*LV\ 9£«^o*7Kfifi 



2 0 0 0 p p mJ^T##£L< , 5 0 0 p p m^Td s <t 

l85£i*4xfcV^, lOkg/c m 2 -3t/c m 2 ^^ 
*LV\, #U^-;7V;* j£<^:/V*jg^te, 0.1- 

[0 0 4 1 ] &&WXtizmX$ £ ir^N 8 u — ? te, >f 

6o «fi:, tffat, ^y tvy, ^y x-^u 
^y /ptvy^ TKy ^uxom&fc, ^y 

©d«#*UV\ TL^^O . 0 1-1 Aim, /?^*S 

^T*&oTt>&v\ tf, ^y ^^-WV^^^^^tK 

[0042] *»«tt-«fc3t«Mfifc «jK«^ n 
So y A-^m^tc^otts^^iy 7-$j*m*± 

Tfi, 0fl;tfi. Li CI 04, Li BF4, Li P 
F6> Li CF3CO2, Li AsF6, Li Sb 
F6, Li B10CI 10, Li OS02CnF2n+lt*^ 

tlZ>y /Vitrn XJlo^Mi n f36 ElT<01E<D&m % L 

i N( S02CnF2n+l) ( S O 2 C m F 2m+l) "C^^ 

tbS^r? h*m m, n i«n^ft6 ^TOIEW^) , 

Li C( S02CpF2p+l) ( S02CqF2q+l) ( S 
02CrF2r+l) T*^^ HS > f K*fe( P , q , r l« 

Li Al CI 4, Li CI ,Li Br, Li I , 

yh^SfcDO. 2— 3^e^^W^LV\ 

[0043] ^t^fflt^aiiatit ^t 8 
— tk^— h , ^ppxfi/^-«-h . t%mb y y 

»y7^to^f/l'3:fl/y > A7yfb^ f/^ 
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/K 1 , 2 -v^ h ^r->^^>, f^7tKP77>s 

K , 1 , 3 -^V7^, 2 , 2 -tf* ( h y ^/W^" 
ny -1 , 3 -v?t*y 7 V, ^;UA7^ K , v> 

ta&h y 3c*tvk y ^xtvk hy^h 

2 -t^tyu 3 -r/u*/ws/K j X t>v* 

Th7tKn77>», 
jx^/Wn— tvI^ i , 3 -^py^^^/u^ ist&gtDlfc-? 

0 h ^tt#«*«E«:*Jf £ £ £ , r *x<b 

V\ h £ UTtt^U^jfr— h , 

— h , 7 p Pt°l/y^-^-(> ,1.2 -v^ h 3f 

— h SrjiH^Ufcm^t-Li CF3SO3, Li C 

1 04, Li B F 4 :fcJ; t>V£fcteL i PFe^frm 

HC^p \?UlsX—#*—h h L< fit 

*©iRd»*fC, Li CF3SO3, Li CI O4, h 
[ 0 0 4 4 ]!^;, ««tt^ftiltw^Ofi|^@ft:m»»b 

ich\ Li <r>mm. ^yxi*, 

<*Pbix"Ct^o fts6»"Ct>, Li 3 N, Li Mi 5 
N12, Li 3 N — L i I -Li OH, Li 4Si 04, 
Li 4Si 04-Li I -Li OH, xLi 3PO4- 
d-x)Li 4Si 04, Li 2Si S3, flltffcy ^itit 

[0045] mmm&m.M'g'v&s #y ^u^a-*-**- 
4h*mmm*&wsmft*$ttti!» #y ^tvy 

±ta^n }> ^t^m^co®^, y >i&x*7vu 



h y y*xttm*m$)-e*>z>o s&k, *y 7^n. 
l oo46] »cia^^ftm«Ftt«:*Ai-6 e^j 

y t*n y fo-/K h y :7aLnyU7S V, 7 

*.~/i'jj/i'/<y— yu, h y w h , h y 

n —Jfy 4 , ^i^y y r^: k , p-<>-^ 

^y jn^-uv^y 3— /u N t°p- yu, 2 V 

j—tv^ ai ci 3, ^tmti^y ^— ti^io^y 

-7 — ^ h y xfuy^^^;i/7; K , h y TOi^/i"*;* 
7^y, ^-/u^y V, ^/U.f^yuS^^o7!J — /Wb^ 
12-^71)^-4 Oj;v^7!> x/^ti, 

[ 0 0 4 7 ] «»»Sr^*ttfCi-Sfc«)(C*/M3 

[0048] *»&r^aw»»Sr-e#s»t 

Ift^Stt, 0. l~5 00ppm, J:«9 $f^L< 
0 . 2-lOOpp raT^5, 

[ 0 0 4 9] [Eir^ALT^ J: 

^, 2 [eia±t-^tT^A"t-6wir W4tv\ 2 

[ 0050] ^w-cfiEffl-c^sm^te^si^mffli 

SUS304, SUS304L, SUS304 
N, SUS316, S US 3 1 6 L , SUS430, S 
US4 4 4 ^) , ^^y y Jc&M^fcX^^Uxm 

m m±) , TA^ ~V J»*L*L\it*:<n&&, =y^K 
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h > ~>y a**? co^-rn-c^b m^m^ 

tit, fc^-X, PTCJUftf) £11*: 

[0051] *&wx-i&m'tz!) — k 

a, ^ey ^rv, T/i^ A*g) ^tib <o£-& 

[0052] *«^ffl-e#5^^ryh wgtt 
p-*^#y -e-, #y s k , #y k-c*>9 . w 

[ 0 0 5 3] J£A±cr><fc? CLTiH^iT^ntiifi, 

V l*Wxm<D5 0—120 At6^^LV\ 
[ 0 0 5 4] «WOjSttflsj|»off* L ^* 

ft=< itfjtei^) tt^ii*) Tfc5 0 t&jgte3 o 'Cw.l 

7 0 t^T^£?£L< , 3 0 0 °C$kT&&*) 

£ L < . 4 0 ^^±6 0 X:£XTfc£ <b ICfrlk L V\ £ 
fc, l«K«JEtt2 . 5VJ^±3. 8VTO»*L<, 
2.5V ^±3 . 5 V E*T# «fc 9 L < . 2. 8VJLU 
±3. 3V^T^f)^tLV\ i-^^^MBKIil 



0i^±2 0 0J^T^#£L< . 1 0UA±1 5 B^Ttfflf 
fc#*LV\ S^b05figmm/Eli4 . OVWWJt 
< , 4 . 0 5 V ^±4 . 3 V jeJLT*S«t "9 frt. L < , 4 . 

^/«ttlt H8SmiE^3, 3 V 

WTWiK > 4 . 0VJ^±4 . 2 VJ£ATj5 s #M-$f£ 
L < , fil£W:3 0 ^±7 0 r^T^ft* L < , 40t 

jl^±6 o t^T^^ffsuv^ ^-i/^ymmno . 

2 B£U:2 0 HEAT##*L< ,0.5 B £Ui5 0 £AT 
[0 0 5 5 ] *|g^O«?l!ltt^lf^DT^»*rT»« 

[oo56] *&fn<Dmm*&mzfocxfc&ttm.m 

6o *fcm»^y^ tcti, m/E^^tHlS&( DC-DC3 
y -K C t^LTt M^t, y^ryh 

[ 0 0 5 7 ] n^o 

[ 0 0 5 8 ] 

[ H«0tJ] WT^A#«S:*>»f. e>^»L< 
[0 0 5 9 ] mfe0»Jl 

*Wf^*Lfc£ilT«?'&4fe<fc*4fcfc It, Si -Ag & 
^( i\&m-2 fiSit4 0 -6 0 ) , ^^fC^ 
U/cLi 4Si ypf;U7;V3- /^ffl^TL 

i ^W^:^|^7/^>^K*U#f) 
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# & n^t .1000 r-c^^L t*#*> nfc a^* 

^T^^^^T^Ij^ /UKTftffrKlLfcS i -Si 

02 ( <t&vo-4 mfiit9 o-io) , mm.ffi&i$ 

^o^LfcSi ( it-&ty}~5 Si -Ag CDfifilt 4 

o-6o) yyit\f~y 7>s g ^N-^^/ut° 

ny K>5 0 g K^LfcifcK^-f §ff£3 0 g ^OL , 

( ) Srfflv^c ±iEA^tTO( - 

6 ) ^^^f-^X^^-fnt) 0 .05-4 nm<om 

»S:+»«CiB*LT#bJxfc»fleS:l 9 0 g , 

tt^li 7y ikt^U rVl 0 g -t° 

pUKVSOOml fc#»LT, Affi^-*h &ffr*L 

[ 0 0 6 0] lEflJStoftL i Co O22 OOgi: T1?^ 
I^^7'>^1 Og i: &#*S^J-*f If— -CiR*L, 
T»»*Jt LTtfy 7y {bfcf~y -r>5 g £?1£-L, N 
-^f;v-2-t°uUKy5 0 0ml Sr^Px^^ 

[ 0 0 6 1 ] ±|BTffr*LfcIE«^3J^-*h Sr^U- 

K =i — * — 3 o /zmor;K ~$ <uf£MMfc<nWi 

mzmtt. 150 two -zfi-xmxmmf&m 

fc 0 ^b{:K7^^7^x( -5 0 t^Toffl 

m<0*ffifi$O . 0 7 //m^JRfS*®fr( ffi* =y >5r 

* »i y-ot ? ^(Dfim^mt ±m&mtmt*o . ovc 
^1 

man aes ^iti^ #cm^s 

#-^- **** MI (mAh) m/E(V) 



[0 0 6 2 ] *td«»fffi«»:OJ:9 latMLfc, T 
/U=/>#H^-C, 2 0 0 c c <£>#BP<D?tfy :/n tVyg 
3£[C6 5 . 3 g o^v^^vwSr^ft. :iil:W3 
0 t:£«;ifcv\J;3 22. 2g*>«& 

xfl/y^/>ifo^tfc c 0. 4g0Li B 

F 4, 12. IgOLi P F 6£?&?&#3 0 t^rix^ 

1.13 5 Xm&&W<DWifc-elb'z>tz 0 Tk^Hl 8 p p 
m( JZUm^M ^aUMKC -2 10 Sfr— A^-f 
* -*##]£{£©T*$J£) , ilKeida2 4 p p m( r? 
v^^—jV^A — ^tt^^L, 0. li^NaOH 

[ o o 6 3 ] ^y-mmwik(DX^ twur^u 
n*rfsa##^#i§!ufco ^ ^#0u/cm^^( 2) * 

1 ) fciWAU ±SMft**( 3 ) SrJg^f* 
Alto ro®?&ffirti;:±lE«#fc£&AL*^ 3EH 

«m e ) , tm» ptc^( 63) , mmmm 
m 62) , eea*ss#*< 6D ^ajgufct^^^ 

( 5) &#LTa*LfcTRffiM«fa£ffr£Lfc 0 
[ 0 0 6 4 ] ±IBC0R^m?lilSrl . 5 AT'MtSc 

2. 5 mmt>mj&-tZ>*X4 . 2Vt-fC^o 

j: 9 i-3temm^SiJt»ufc 0 ^rntto . 2 cmm^x 
3. 0 v^-cjeajE-cnifiLfco -t*>*:#©tBi iNf* 
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